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LEAST-COST RATIONS AND FEED ANALYSIS 
J. J. Wagner 
Department of Animal and Range Sciences 
CATTLE 85-1 
Approximately 550,000 cattle are fed to slaughter annually 
in South Dakota. Regardless of whether feed is raised or 
purchased, it comprises the biggest single cost to the cattle 
feeder. Properly formulated diets, using the most economical 
feedstuffs will significantly decrease the average feed cost and 
may improve the profitability of cattle feeding. 
The advent of micro-computer technology has stirred 
tremendous interest in least-cost ration formulation. The terms 
"least-cost rations" and "computer rations" are often used 
synonymously. A computer is not required to formulate least­
cost rations. However, the computer greatly speeds the 
calculations and serves as a store house for information. 
Extension agents, state specialists and other nutrition 
consultants often receive the request to provide "least-cost 
rations". Little or no additional information is generally 
provided. In order to formulate least-cost rations, specific 
information concerning potential feed ingredients and the cattle 
to be fed is required. 
The objectives of this paper are to: 1) outline the 
information necessary to formulate least-cost rations and 2) 
demonstrate t�e value of feed analysis and proper ration 
formulation. 
Farming operations, storage facilities and the availability 
of purchased feedstuffs vary tremendously. Consequently, not 
all cattle feeders have access to the same feeds at the same 
prices. The feed ingredients available, either raised or 
purchased, and the purchase price or market value of each are 
absolute necessities when formulating least-cost rations. 
The most economical feed ingredient� are not those with 
simply the lowest price per bushel or per unit weight. Moisture 
and nutrient content, energy density, bushel weight and price 
must all be C?nsidered. In addition, storage, processing and 
other costs associated with feeding each feed ingredient must be 
considered. 
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Table 1. shows the composition of feed grains typically 
available to South Dakota cattle feeders. Corn and wheat con­
tain more energy than the other grains and usually command a 
higher price per bushel. Barley, millet, rye and wheat are 
higher in protein than corn and may be more valuable when the 
price of protein supplement is high. All feed grains are 
relatively low in calcium. 
Table 2 shows the composition of some of the roughages 
commonly fed to feedlot cattle. Dry matter content of roughages 
is highly variable and is an important consideration when deter­
mining price. Alfalfa hay contains more energy, protein, cal­
cium and phosphorus per ton than the other roughages listed and 
generally is higher in price. Corn silage, barley silage and 
alfalfa haylage contain more water and are less valuable nutri­
tionally than alfalfa and brome hay. 
Corn is the primary energy source for feedlot cattle and is 
the standard by which the other grains are compared. Soybean 
meal is a common protein supplement and is the standard by which 
protein sources are often compared. 
The values in tables 3 and 4 were computed using corn and 
soybean meal to estimate the relative value of protein and 
energy. Dicalcium phosphate ($14.00/cwt) and limestone 
( $5.00/cwt) were used to determine the value of phosphorus and 
calcium, respectively. 
First, the values of calcium and phosphorus in corn and 
soybean meal were subtracted from the price. Then the prices of 
corn and soybean meal, excluding the value of calcium and 
phosphorus, were used in the following two equations to 
determine the relative value of energy and protein: 
70 x + 10.1 y = corn price (excluding Ca and P) 
6 3.52 x + 49.9 y = soybean meal price (excluding Ca and P) 
x = value of energy ( $/Meal) 
y = value of protein ($/lb) 
70 = Meal NEg/100 lbs corn DM 
6 3.52 = Meal NEg/100 lbs soybean meal DM 
10.l = lbs crude protein/100 lbs corn DM 
49.9 = lbs crude protein/100 lbs 
These calculations were repeated for corn valued at 2. 00, 
2. 50, 3.00 and $ 3. 50 per bushel and for soybean meal valued at � 
150, 200 and $250 per ton, respectively. The amount of energy, 
protein, calcium and phosphorus in each bushel of grain or ton 
of roughage was then multiplied by the respe�ive value of 
energy, protein, ca]cjum and phosphorus. Finally, the values of 
energy, protein, calcium and phosphorus were summed. 
_.,{ 
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Tables 3 and � may aid cattle feeders in deciding which 
feed ingredients are the most economical to use. For example: 
if corn is valued at $2.50/bu and soybean meal is priced at 
$150/ton, barley is an economical feed grain when it is priced 
at $2.16 or less, corn silage is worth $22.47 per ton �nd 
alfalfa hay is worth $64.94 per ton. 
Values in these tables assume optimum performance is 
achieved. If substituting one of these feed ingredients into a 
ration for another results in reduced performance, the added 
expense of the reduced performance should also be considered. 
For example, if barley replaces 100% of the corn in a finishing 
ration, cattle will likely require 10 additional days on feed. 
If yardage costs $.25 per hd per day, then an extra expense 
$2.50 per head is incurred. 
The proportions at which feed ingredients are mixed 
together to make up a ration depends upon the desired levels of 
nutrients in the ration. The nutrient level and energy density 
is dicated by the nutrient requirements of the cattle to be fed. 
Nutrient requirements of cattle vary with many factors. 
The most important of these are: weight, sex, degree of flesh, 
environmental conditions and desired level of performance. In 
order to use the principles of least-cost formulation, these 
factors must be known when balancing the rations. 
The previous discussion relies heavily on a detailed 
knowledge of the nutrient composition of the various feed 
ingredients. The value of each feed ingredient depends upon the 
nutrient composition of that ingredient and the relative values 
of energy, protein, calcium and phosphorus. Errors in the 
estimation of the nutrient composition of a feed ingredient lead 
to erroneous prices being assigned to each feed ingredient. 
Whether the concentration of a nutrient should be 
determined depends upon the variability in content and on the 
cost of analysis relative to the cost of supplementation. The 
calcium content of grains is very low and the variability 
unimportant. The cost of calcium analysis relative to the cost 
of calcium supplementation is high. The cost of supplementing a 
ration compared to the cost of chemical analysis is shown in 
table 5 and 6. 
The most impor�ant analysis to perform is to determine the 
moisture content. Moisture content of certain feed ingredients, 
especially silages, varies tremendously and has the most signif­
ican I: impact on the energy content of the ration. If one wishes 
to feed finishing cattle a ration 75% high moisture corn (73% 
DM), 5% supplement (90% DM) and 20% corn silage ( 35% DM), one 
needs to use 62.1 lbs of high moisture corn, 3.4 lbs of 
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supplement and 34. 5 lbs of corn silage for each 100 lbs of 
ration mixed. This ration would contain approximately 64 
Mcal/100 lb DM. If the dry matter content of the corn was 
actually 65% and the dry matter content of the silage actually 
40% and we mixed the ration according to the same as-fed 
formula, the energy content of the latter diet would be 62. 9 
Mcal/100 lb DM or 1. 7% lower. 
Protein determination is relatively inexpensive (tables 5 
and 6) and accurate. If one wishes to formulate a concentrate 
portion of a ration with 14% crude protein and decides to use 
barley (12% CP) and soybean meal (44% CP), 6.25% soybean meal 
and 93.75% barley would be required. If the barley actually 
contained 13.5% crude protein, 92.2 lbs of soybean meal or $6. 92 
( SBM = $7.50/cwt) per ton of concentrate could be saved if the 
proper protein content of the barley was known. 
Proper sampling procedures are absolutely necessary if 
analyses are to be useful. If proper samples cannot be obtained 
it is better to use average feed analysis values found in 
composition tables. When sampling hays or grains it is 
important to obtain several samples from various random bales or 
locations. These samples should be composited and thoroughly 
mixed. Approximately one pint of grain or 1/2 gallon plastic 
bag of hay should be taken as the final sample for analysis. It 
may be necessary to sample silage several times during the 
feeding period especially if there is appreciable variation in 
the maturity, variety, or date of cutting of the silage. Take 
15 or more double handfuls of silage from different locations, 
mix thoroughly and save about 1/2 gallon for analysis. 
Least-cost ration formulation is a valuable tool to reduce 
feed costs· in cattle feeding operations. Specific information 
concerning the availability and value of feed ingredients, type 
of cattle and the desired level of performance is required in 
order to utilize the principles of least-cost ration 
formulation. 
Feed ingredients should be priced on the basis of their 
nutrient and moisture composition. In order to determine price, 
an accurate estimate of the nutrient composition is required. 
Analyses for protein and moisture are relatively inexpensive 
compared to the cost of supplementation and should be routinely 
practiced. Analyses for calcium and phosphorus are relatively 
expensive compared to the cost of supplementation and are of 
little value if performed more than periodically. 
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Table 1. Composition of Feed Grains 
---
-
-----
-
--
-
--
-
-----
---
-
--- --
-----
-----
--
-
- -
-
----
-
-----
-----
-
--
Dr� Matter 
Dry NEg 
matter (Meal CP 
Grain (%) /lb) (%) 
Basis 
a 
Bushel 
NEgb Ca p wt. 
(%) (%) (lb) (Meal) 
Per Busheld CPc Ca 
(lb) (g) 
Pe 
(g) 
-
--
-
-
-
--------
-
- -------------
-
- --------------
----
--
--
---
-
---
--
--
Corn 88 .70 10.l .02 .29 56 34.5 4.98 4. 5 64. 8 
Barley 88 . 64 13.5 . 05 . 40 48 27.0 5. 70 9. 6 76.7 
Ear corn 87 . 62 9. 0 .07 .26 45 24. 3 3. 52 12. 4 46. 2 
Millet 90 . 64 12.9 .03 . 34 56 32.3 6. 50 6. 9 77. 8 
Milo 87 . 64 10. 1 .04 . 36 56 3 1. 2 4.92 8.8 79.6 
Oats 89 . 55 13.3 .07 . 38 32 15. 7 3. 79 9. 1 49. 1 
Rye 88 .64 13. 8 . 07 .37 56 3 1. 5 6. 88 15. 7 82. 8 
Wheat 89 . 68 13. 5 .04 . 42 60 36. 3 7. 2 1  9.7 10 1. 8 
a 
Adapted from Nutrient Requirements of Beef Cattle, NRC, 
1984. 
b 
Net energy for gain. 
pound. 
Bushel weight x Dry Matter x NEg per 
c 
d 
e 
454. 
Crude protein. Bushel weight x Dry Matter x protein %. 
Calcium. Bushel weight x Dry Matter x calcium % x 454. 
Phosphorus. Bushel weight x Dry Matter x phosphorus % x 
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Table 2. Composition of Roughages 
----------------n;;-M;tt�;-B;;I;a -------------------------------
Dry NEg Per Ton 
matter (Meal CP Ca P NE go cP:: Cad pe 
Roughage (%) /lb) (%) (%) (%) (Meal) (lb) (g) (g) 
Corn 
silage 33 . 44 8. 0 . 25 . 22 290. 4 52. 8 749. 1 659. 2 
Barley 
silage 3 1  . 20 10. 3 . 30 . 25 124. 0 63. 9 844. 4 703. 7 
Brome hay 89 . 26 10. 0 . 35 . 23 462. 8 178. 0 2, 828. 4 1858.7 
Alfalfa 
hay 90 . 31 17. 0 1. 40 . 23 558. 0 306. 0 1 1, 440. 8 1879. 6 
Alfalfa 
haylage 38 . 31 15. 5 1. 50 . 28 235. 6 1 17. 8 5, 175. 6 966. 1 
a 
Adapted from Nutrient Requirements of Beef, Cattle, NRC, 
1984. 
b 
c 
d 
e 
Net energy for gain, 2000 x dry matter x NEg per pound. 
Crude protein. 2000 x dry matter x protein %. 
Calcium. 2000 x dry matter x calcium % x 454. 
Phosphorus. 2000 x dry matter x phosphorus % x 454. 
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Grain 
Barley 
Ear corn 
Millet 
Milo 
Oats 
Rye 
Wheat 
Table 3. Relative Value of the Various Grains 
Compared to Corn for Feedlot Cattle 
2.00 
Soybean meal 
3.50 price $/Ton 
1. 81 2.16 2.52 2.87 150 
1. 93 2.29 2. 64 2.99 200 
2.06 2.41 2.76 3.12 250 
1. 42 1. 77 2.13 2.48 150 
1. 42 1. 77 2.13 2.48 200 
1. 42 1. 77 2.13 2.48 250 
2.11 2.53 2.96 3.40 150 
2.23 2. 66 3.09 3.52 200 
2.36 2. 79 3.22 3.65 250 
1. 90 2.34 2.79 3. 23 150 
1. 92 2.37 2. 81 3.26 200 
1. 95 2.40 2. 84 3.29 250 
1.11 1. 31 1.50 1. 70 150 
1. 22 1. 41 1. 61 1. 80 200 
1. 32 1. 51 1. 71 1. 90 250 
2.13 2.53 2.94 3.35 150 
2.29 2. 69 3.10 3. 51 200 
2.45 2.85 3.26 3.67 250 
2.38 2.87 3.35 3. 84 150 
2.52 3.00 3. 48 3.97 200 
2.65 3.13 3.61 4 .10 250 
----------------------------------------------------------------
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Table 4. Relative Value of Roughages Compared to 
Corn and Soybean Meal for Feedlot Cattle 
Q.Q!:!! �:ri£� f �:r §y§h�.! Soybean meal 
Grain 2.00 2.50 3.00 3.50 price $/Ton 
----------------------------------------------------------------
Corn silage 18.50 22.47 26.46 30.46 150 
19.23 2 3.21 27.20 31. 20 200 
19.97 2 3.94 27.94 31.94 250 
Barley silage 13.24 14.00 14.76 15.53 150 
16.41 17.17 17.93 18.70 200 
19.58 20.34 21.10 21. 87 250 
Brome hay 41.51 45.71 49.93 54. 18 150 
49.16 5 3.36 57.60 61. 85 200 
56.82 61. 01 65.26 69.50 250 
Alfalfa hay 61. 96 64.94 67.95 71. 00 150 
77.49 80.48 8 3.52 86. 56 200 
9 3.02 96.01 99.05 102.09 250 
Alfalfa 25.32 26.84 28.37 29.92 150 
haylage 31. 09 32.61 34. 16 35.70 200 
36.87 38.39 39.93 41.47 250 
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Table 5. 
Item 
Moisture 
Crude protein 
TDN 
Calcium 
Phosphorus 
a 
a Cost of Feed Analyses 
Price, $ 
1.50 
2.50 
12.50 
4.50 
4.50 
Analytical services provided by the Station 
Biochemistry section of the Chemistry Department, 
South Dakota State University, Brookings. 
Table 6. Cost of Analysis Relative to 
Cost of Supplementation 
Item 
Calcium 
Phosphorus 
Protein 
a 
a Cost/Ton 
complete ration 
$ • 90 
1.40 
10.00 
Tons supplemented for 
cost of one analysis 
5.00 
3.21 
.25 
Dicalcium phosphate at $14.00/cwt, limestone 
at $5.00/cwt and soybean meal at 200/ton. 
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EFFECT OF CLIMATE ON THE ECONOMICS OF 
CATTLE FEEDING IN SOUTH DAKOTA 
R. H. Pritchard 
Department of Animal and Range Sciences 
CATTLE 85-2 
A computer model that adjusts feedlot cattle performance 
for climate conditions was used to compare the efficiency of 
feedlot beef production in South Dakota (SD) and West Texas 
(TX). Fall and winter weather depressed average daily gains and 
increased feed intake and feed efficiency in SD. Spring and 
summer conditions caused more similar production responses. 
Added costs due to poor performance were applied to feed 
requirements. From this information, breakeven ration costs 
necessary for competitive production costs were determined. 
Depressed conditions of the cattle feeding industry in the 
Upper Midwest have prompted interested parties to evaluate in 
detail, the criteria involved to help identify areas where 
relief can be obtained. In our region, questions have been 
raised regarding the disadvantage to cattle feeders caused by 
our climate. This report summarizes an effort to model the 
extent that weather conditions impact the efficiency of feedlot 
cattle in South Dakota and the economic limits imposed. 
Performance of cattle was projected using Agnet Beef Grower 
Software. This performance was modified by including the 
effects of climate as described in the NRC publication "Effects 
of Environment on Nutrient Requirements of Domestic Animals". 
Previous 10 year daily average weather conditions (temperature 
and precipitation) were used for Brookings, SD and Lubbock, TX 
for comparison purposes. 
Classes of cattle fed, initial weight and date started on 
feed are shown in table 1. Three diets were used. Energy 
values and weight of cattle when changes were made are shown in 
table 2. An interest rate of 13% was charged against the entire 
purchase price of the steers and a yardage fee of $.25/hd/d was 
a��rued. Feed was assumed to cost $110/ T. 
In all cases it was presumed we fed medium framed, #1 
steers in average condition. The projection was terminated when 
steers reached 1100 lbs. Feed and cattle were assumed to be of 
similar quality and feeder purchase price was similar in both 
locations. 
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Tables 3, 4, 5, 6 and 7 show the projected production 
results for each of the classes of steers fed at each location. 
During fall and winter seasons average daily gain (ADG) is lower 
and feed intake (DM I) and feed efficiency (F/G) were higher in 
SD. In the spring performance was similar and during summer 
months their appeared to be a slight advantage for the SD 
climate. 
The differences in performance noted, cause differences in 
the interest and yardage costs of feeding cattle as well as 
differences in total feed required. These costs are shown in 
table as additional cost/hd and as cost/T feed fed to that 
particular type of steer. These added costs ranged from a 
$2.49/hd advantage to a $21.60 disadvantage for SD feeders. 
Since low cost, usually abundant feed supplies exist in 
Eastern South Dakota it is appropriate to attempt to absorb the 
additional production costs by reducing ration costs. The 
result of this calculation would define the price SD feeders can 
afford to pay for their rations and still be at an economic 
breakeven with TX feeders. Based on $110/T TX ration costs SD 
rations must be priced at or below $101-112/T depending on the 
time of year and type of steers being fed. 
Most sources would indicate that feed costs in South Dakota 
are low enough to accomplish the needed reduction in ration 
costs for a breakeven situation. This situation does not 
guarantee a healthy cattle feeding industry. There are many 
other factors involved that are beyond the scope of this paper. 
However, this data does indicate that with proper management of 
our cattle and feed resources at the level of the cattle feeder 
we can be competitive with more popular cattle feeding areas of 
the country. 
Table 1. Classes of Steers Fed and Time of 
Year When Feeding Started 
Date entering 
Class the feedlot Initial weight Price $/cwt 
Calves November 1 450 lb 74.00 
Backgrounded January 1 600 lb 67.00 
Spring yearling April 1 750 lb 63.00 
Summer yearling July 1 800 lb 63.00 
Long yearling October 1 800 lb 63.00 
----------
-----
------- ---------------------------------------- --
1 1  
Table 2. Rations Used in Growth Projection Model 
Weight range NEm NEg 
receiving diet % concentrate % roughage (Meal/lb) (Meal/lb) 
< 600 lb 
600- 900 lb 
900-1100 lb 
60 
75 
90 
40 
25 
10 
.70 
.80 
.94 
Table 3. Calves Started November 1 (450 lb) 
SD 
TX 
SD 
TX 
SD 
TX 
SD 
TX 
Date 
Feb 9 
Jan 24 
May 31 
May 11 
Aug 7 
Jul 20 
290 D 
263 D 
ADG Feed intake 
Grower Phase (600 lb) 
1. 50 
1. 78 
Intermediate Phase (900 
2. 70 
2.77 
Finishing Phase (1100 
2.96 
2.85 
CLO SE OUT 
2.33 
2.48 
12 
14.31 
14.13 
lb) 
18.13 
18.14 
lb) 
19. 84 
19.32 
17.12 
17. 15 
.43 
.55 
.63 
F/G 
9.54 
7. 94 
6.72 
6. 55 
6.70 
6.78 
7.34 
6.91 
Table 4. Backgrounded Calves Started January 1 (600 lb) 
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
---
-
Date ADG Feed intake FIG 
------
----------
-------------------------------- � ---------------
SD 
TX 
SD 
TX 
SD 
TX 
SD 
TX 
SD 
TX 
SD 
TX 
May 6 
Apr 26 
Jul 12 
Jul 4 
194 D 
186 D 
Intermediate Phase (900 lb) 
2.37 
2.57 
17.84 
17.90 
Finishing Phase (1100 lb) 
3.01 
2.87 
C LO SE OUT 
2.59 
2.69 
20.13 
19.59 
18.64 
18.53 
Table 5. Spring Yearlings Started April 1 (750 lb) 
Date 
Jun 2 
Apr 26 
Aug 9 
Aug 13 
131 D 
135 D 
ADG Feed intake 
Intermediate Phase (900 lb) 
2.40 
2.40 
19.40 
19.10 
Finishing Phase (1100 lb) 
2.96 
2.78 
C LO SE OUT 
2.69 
2.60 
13 
19.84 
18.99 
19.63 
19.04 
7.53 
6.96 
6.70 
6.83 
7.20 
6.88 
F/G 
8.08 
7.96 
6.70 
6.83 
7.29 
7.32 
SD 
TX 
SD 
TX 
SD 
TX 
SD 
TX 
SD 
TX 
SD 
TX 
Table 6. Summer Yearlings Started July 1 (800 lb) 
Date 
Aug 16 
Aug 18 
Oct 21 
Oct 25 
113 D 
117 D 
ADG Feed intake 
Intermediate Phase (900 lb) 
2.16 
2.05 
19.13 
18.42 
Finishing Phase (1100 lb) 
3.03 
2.97 
C LO SE OUT 
2.67 
2.58 
20.28 
19.89 
19.80 
19.28 
Table 7. Long Yearlings Started October 1 (800 lb) 
Date 
Nov 16 
Nov 14 
Jan 26 
Jan 20 
118 D 
112 D 
ADG Feed intake 
Intermediate Phase (900 lb) 
2.13 
2.23 
19.97 
19.77 
Finishing Phase (1100 lb) 
2.82 
3.00 
C LO SE OUT 
2.55 
2.69 
14 
20.60 
20.59 
20.35 
20.26 
F/G 
8. 8'5 
8.99 
6.70 
6.70 
7.42 
7.46 
F/G 
9.37 
8.86 
7.30 
6.86 
7.99 
7.52 
Item 
Costs/head 
Yard�ge 
Feed , $  
Costs/ton 
Table 8. Breakdown of Added Feeding Costs 
By Calf and Ton of Feeda 
+ int. , $ 
feed 
Back- Spring Summer Long 
Calf grounded yearling yearling yearling 
5. 79 3. 00 -2. 16 -1. 56 2. 79 
15. 81 9. 29 . 11 -. 93 7. 26 
Yardige + int., $ 2. 33 1. 66 -1. 68 -1. 39 2.32 
Feed , $  6. 36 5. 14 . 09 -.83 6. 04 
Breakeven ration 
price, $/T 101. 31 103. 20 111. 59 112. 20 101. 64 
a 
Added or reduced costs due to performance differences of 
cattle fed in South Dakota vs Texas. 
b 
Based on $110/T ration cost. 
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EFFECT OF MIXED OR PHASE FEEDING TWO RATIOS OF 
CORN AND CORN SILAGE ON PERFORMANCE OF FEEDLOT STEERS 
R. H. Pritchard, R. Hansen and 1. B. Bruce 
Department of Animal and Range Sciences 
CATTLE 85-3 
One hundred twenty-eight Angus steer calves were used in a 
feedlot study to determine the effect of mixed vs phase feeding 
on efficiency of utilization of corn and corn silage. Mixed 
diets (M) containing 1/3 corn - 2/3 corn silage (1:2M) or 2/3 
corn - 1/3 corn silage (2:1M) were compared with phase feeding 
(P) treatments where corn silage was fed during the initial 87d 
(2:1P) or 143d (1:2P) and followed by high corn finishing diets. 
Cattle fed mixed diets had higher average daily gains initially 
and required fewer days and less total feed to reach slaughter 
condition. Slow growth associated with all corn silage diets 
was not completely compensated for after switching to high corn 
diets on the phase feeding treatments. 
An important consideration for the midwestern farmer-feeder 
is to find a feeding program that optimizes production in the 
farming operation. One common option available in this region 
is to vary the levels of corn and corn silage used in growing 
and finishing diets. Variables that must be included in this 
decision are: 1) possible negative associative effects on 
digestibility caused by grain-forage mixtures; 2) possible 
affects on carcass weight and quality; and 3) the amount of time 
cattle must be on feed. 
Two ratios of corn and corn silage were fed either as a 
mixture provided throughout the feeding period or in phases as a 
high corn silage backgrounding period followed by a high corn 
finishing period. The effects of these treatments as the 
efficiency of feedlot production was determined. 
���§rim��!�l f r�£§gyr§ 
One hundred twenty-eight Angus steer calves (x 526 lbs) 
were used to evaluate the effects of phase feeding corn-corn 
silage diets on the efficiency of feeder cattle production. 
Treatments used were: � mixture of 1/3 corn - 2/3 corn silage 
fed throughout the feeding study mixed (1:2M) or in phases 
(1:2P); and 2/3 corn - 1/3 corn silage fed mixed throughout the 
study (2:1M); or in phases (2:1P). The amount of silage fed on 
the phase treatments was projected to be similar to total silage 
consumption on mixed treatments. Diets fed are shown in table 1 
and table 2 shows the sequence of feeding treatments. 
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Four pens of 8 steers were assigned to 
treatments. Steers were allotted to 4 weight 
weights taken 2d prior to the start of the 
randomly assigned to treatment by weight group. 
each of the 4 
groups based on 
trial and then 
the 
1/2 
the 
All weights were taken in 
day previous to initial and 
of the previous days feed 
late afternoon. 
the morning before feeding. 
final weights, steers were 
intake and water was removed 
On 
fed 
in 
Fat probes were made periodically,1 as cattle approached 
slaughter condition using a Cook's Probe at a sight between the 
12th and 13th rib. All cattle within a pen were slaughtered 
when 6 steers within the pen had a rib fat probe >.40" and were 
visually estimated to grade choice. Quality and yield grade 
data were collected to verify that cattle were of consistent 
slaughter condition between slaughter dates. 
Performance data was compared for 3 feeding phases. Phase 
1 ended when steers fed 2:1P were switched from corn silage to 
high corn diet (day 87). Phase 2 ended when 1: 2P steers began 
receiving the finishing diet (day 143). Phase 3 ended when 
cattle were slaughtered. 
Rib fat thickness determined by probe within 14d of 
slaughter, carcass weight, quality grade and yield grade were 
not affected by treatment, indicating steers were of similar 
body composition when slaughtered. Since no differences exist 
in these variables days on feed may be compared between 
treatments. Steers fed mixed diets tended to reach slaughter 
condition sooner than those fed separate diets (table 3). 
Energy density of the diet during phase 1 affected average 
daily gains (ADG) (table 2). Steers fed diet 2:1P weighed 40.2 
lb less {P<.05) than those fed 2:1M after 87d. This weight 
advantage for 2:1M diet persisted through Phase 2 as well since 
ADG were similar for that period. Phase 3 ADG, cumulative ADG 
and final weight did not differ between steers fed diets 2:1S 
and 2: 1M. 
At the end of Phase 2, 1:2M steers were 44.5 lb heavier 
(P<.05) than 1:2P steers. Average daily gains to this point 
were 2.86 and 2.52 lb/hd/d respectively and differed (P<.05). 
As in 2:1 treatment comparisons final phase and cumulative ADG 
did not differ (table 2). 
Feed intake 
other diets during 
2:1 treatments had 
Cumulative intake 
--- 1------ --------
was greater for treatment 2:1M than for all 
Phases 1 and 2. During Phase 3 cattle on the 
higher intakes than those on 1:2 treatments. 
(lb/hd/d) were affected by treatment. Dry 
C ook' s Probe, Cook's Laboratory, Lusk, Wyoming. 
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matter intake for the entire feeding period was greatest on 
treatment 2:1M, lowest on treatment 1:2M with the phase feeding 
treatments intermediate. 
Feed efficiency was lower during Phase 1 for treatment 1:2M 
and lower during Phase 2 on treatment 2:1P. When evaluating 
responses for the entire feeding period no differences in feed 
efficiency due to treatment were observed. 
When comparing the amounts of corn and corn silage fed, 
total silage intake was similar for treatments 1:2M and 1:2P as 
intended. However, steers on 1:2P treatment required 62% more 
corn than those fed the mixed diet. When the 2:1 series 
treatments are compared, 2:1P steers consumed 18% more corn 
silage and 9% more corn than 2:1M steers. 
Part of this increased feed requirement can be attributed 
to lower ADG during Phase 1 for 2:1P steers and Phases 1 and 2 
for 1:2P steers. Lower ADG during these periods caused 
relatively greater proportions of feed to go toward maintenance 
requirements as does the increased days on feed that resulted. 
Another consideration is time of year when ration switches 
were made. The diet changes for treatment 2:1P was made 
February 12 and the 1:2P change was made April 9. All cattle 
were slaughtered by July 16. This means that treatment 1:2P 
steers were receiving the high concentrate diet principly during 
April and May when moisture and mud are a problem at this 
feedlot. Since these conditions can have a greater impact on 
maintenance requirements than low winter temperatures this may 
inflate the corn requirement when separate diets were fed. 
Feeding high corn silage diets for only 87d lowered overall 
production efficiency. Rapid growth associated with high 
concentrate feeding did not compensate for early slow growth. 
High roughage diets fed as long as 143d did not increase carcass 
weight when steers were slaughtered at a common degree of 
finish. The data indicate that the most effective way to 
utilize corn and corn silage in a feeding program is to feed a 
relatively high ratio of corn:corn silage mixed ( 2:1M ) , to 
calves. Following this program with a high corn finishing diet 
would also be recommended. 
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Table 1. Composition of Diets 
Ingredienta 
Corn, % 
Corn silage, % 
Soybean meal, 44% 
Limestone, % 
Potassium chloride, % 
Trace mineralized salt, 
Crude protein, % 
NEm, Meal/cwt 
NEg, Meal/cwt 
a 
% 
Diet 
85% corn b 60% corn--30% corn 
silage silage silage 
28.87 58.23 
85.58 57.75 29.05 
12.48 11. 24 10.00 
1. 00 1.15 1. 37 
.34 .59 .95 
.40 .40 .40 
13.1 13. 1 13. 1 
72.1 80.1 88.0 
44.3 51. 2 58.0 
Percent dry matter basis. 
b 
12% corn c 
silage 
82.95 
12.00 
3.60 
. 90 
. 15 
.04 
11. 0 
94.7 
63.8 
Fed during Phase l 2:1P, during Phases 1 and 2 1:2P. 
c 
Fed during Phases 2 and 3 2:1P, during Phase 3 1:2P. All 
diets were supplemented to provide 1100 IU Vitamin A/lb dry 
matter. 
Table 2. Sequence o� Diet Used by Treatmenta 
Phase 
Length, d 
Treatment 
1:2P 85% 
2:1P 85% 
1:2M 60% 
2:1M 30% 
l 
87 
corn 
corn 
corn 
corn 
silage 
silage 
silage 
silage 
85% 
12% 
60% 
30% 
2 
56 
corn 
corn 
corn 
corn 
silage 
silage 
silage 
silage 
12% 
12% 
60% 
30% 
3 
Variable 
corn silage 
corn silage 
corn silage 
corn silage 
----------------------------------------------------------------
a 
Diets shown in table 1. 
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Table 3. Feedlot Performance by Treatment and Phase of Trial 
Phase 
1 
2 
3 
Initial wt., lb 
Ending wt., lb 
ADG�, lb/hd/d 
DMI , lb/hd/d 
F/Gc 
Ending wt., lb 
ADG, lb/hd/d 
DMI, lb/hd/d 
F/G 
Ending wt., lb 
ADG, lb/hd/d 
DMI, lb/hd/d 
F/G 
Cumulative Days on feed 
ADG, lb/hd/d 
DMI, lb/hd/d 
F/G 
a 
Average daily gain. 
b 
1:2P 
528 
755 
d,e 
2. Gld e 13. l � 
5. 05-
888
d 
2.38
d 
e 20.19£ 8.57 
1126
d,e 
2. sff 
e 23. 7� 
9.0T 
234 e 
2.57
d 
18.99e 
7.41 
Average daily dry matter intake. 
c 
Feed/gain. 
d, e, f 
I:r��.tID.§l�.t 
2:1P 1:2M 2:1M 
525 
75f d 
2. 59
e 13. 49d 
5.21 
926 e e 3 .13d 
17. 67 d 
5.67 
522 
775 e 
2. 90e 
13. 08e 
4. 5le 
529 
792£ 
e 3.02£ 15.00d 
4.97 
933 e 967 
f 
2.82
d,e 3.13e 
19.Sl
d 
22.36£ 
7. 03e 7. 23e 
1133 e 1093 
d 
1102 d,e 
2 . 4 9� • e 2 . 2 6� ' e 2 . 1 7 � 
26.80d 21.Sld 26.46e 10.86 ,e 9.79 12.29 
227e 216 
d,e 206
d 
2. 68
d,e 2. 65
d,e 2. 80e 
19.4le 17.72
d 
20.53£ 
7.26 6.70 7.38 
Means in the same row with different superscripts 
differ (P<.05). 
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Table 4. Fat Thickness and Carcass 
Traits of Steers by Treatment 
Treatment 1:2S 2:18 1:2M 
Rib fat thickness a in .45 .46 .45 ' 
Carcass weight, lb 681 692 682 
No. Choi.ge 26 27 26 
No. Goo� 5 5 4 
No. YG 2b 12 15 19 NO. YG 3 18 16 12 
a 
2: lM 
.48 
679 
29 
2 
13 
19 
Inches, measured between 12-13th rib in live animal. 
b 
U SDA Quality and Yield Grades. 
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EFFECT OF PRECONDITIONING ON PERFORMANCE AND 
HEALTH OF FEEDER STEERS 
J. K. Swann and R. H. Pritchard 
Department of Animal and Range Sciences 
CATTLE 85-4 
Two hundred steer calves from four Western South Dakota 
ranches were used to evaluate the effect of a preconditioning 
program on feedlot calf performance and health of calves fed a 
low or high energy receiving diet. Calves were treated by guide­
lines set up by the South Dakota Beef Cattle Improvement Assoc­
iation and Extension Service. The vaccination stress reduced 
average daily gain (ADG) of preconditioned calves (PC) prior to 
weaning at the ranch. There were no other weight gain differ­
ences while the calves were on the ranch, or through the simu­
lated marketing process. ( F/G) were evaluated for the initial 
16 and 28d and for overall PC calves consumed more feed and 
gained weight faster than control (CO) steers. Feeding a low 
energy receiving diet ( LE) resulted in higher ADG than feeding a 
high energy diet (HE) during the initial 16d. During the 
initial 28d, PC increased ADG (3.76 vs 3.32 lb/hd/d) and DMI 
(13.75 vs 12.19 lb/hd/d) over CO (P<.01). Steers fed HE had 
higher DMI than those fed LE. 
Preconditioning may be defined as preparing a calf to 
better endure stress associated with shipment from the ranch to 
the feedlot. The South Dakota preconditioning ("Green Tag") 
program requires calves be castrated, dehorned and healed by 
sale time, vaccinated for IBR, B VD, PI and 7-way clostridia, 
treated for parasites, and be weaned and bunk adjusted for at 
least 30 days to be considered preconditioned. It is suggested 
to vaccinate calves at least two weeks before weaning to reduce 
stress. 
Advantages to the program would seem to be heavier calves 
at sale time, reduced transit shrink, reduced sickness and death 
loss and improved performance in the feedlot. This research is 
part of a two year study to determine the effects of the "Greeri 
Tag" program on calf health and performance. 
Two hundred steer calves, averaging 442 lb., selected 
from four Western South Dakota ranches were used to determine 
the effect of preconditioning on calf performance and health, at 
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the ranch and throughout two feedlot feeding programs. At each 
ranch, calves were weighed and 50 hd were identified for use in 
the trial. Calf selection was based on weight and general 
appearance. From the 50 hd identified, 25 hd were randomly 
selected to be preconditioned (PC) and 25 hd were designated as 
controls (CO). The PC calves were treated for parasites and 
vaccinated against IBR, B VD, P I  and 7-way clostridia. Approx­
imately 14d later, all steers were reweighed. PC steers were 
weaned and fed a commercial rationa medicated with oxytetra­
cycline (table 1) plus hay. The CO calves remained with their 
dams until all calves were shipped 29-30d later. All calves 
were shipped to the Sioux Falls Stockyard on the same day. Upon 
arrival, calves were sorted by ranch and treatment group and 
weighed. After an overnight rest, they were all reweighed and 
shipped to the SDSU research feedlot, Brookings. 
At the feedlot, individual weights were taken. The CO 
steers received the same vaccination and parasite treatments 
used on the ranches. Calves were allotted eight to a pen based 
on weight, previous treatment and ranch. All processing was 
done within 30 hours after arrival. Each pen was then placed on 
either a high energy (HE) or low energy ( LE) receiving diet with 
or without an antibiotic (table 1). Individual weights were 
taken on day 16, when the antibiotic was removed from the 
ration, and on day 28. At the end of the receiving period 
(initial 28d), a step-up ration program was initiated. Interim 
days fed and composition of these diets are shown in table 1. 
Individual calf weights were taken every 28 d until the end of 
the trial. An average backfat probe of .40 in. (with at least 5 
out of the 8 steers in a pen having backfat of .40 in.) as 
determined using a Cook's Probeb , and visual appraisal were used 
to determine marketing dates for each pen. 
Health of all. steers was monitored daily during the initial 
28d in the feedlot. A point system was used to determine health 
scores: 1 point for nasal discharge; 1 point for eye discharge; 
1 point for a depressed appearance and 2 points for a tempera­
ture of 105 °F or greater. Four or more points in one day 
constituted sickness. 
While the calves were on the ranch, ADG differences �ere 
seen only during the initial 14 days when ail calves were still 
nursing their dams (table 2). PC calves had a lower ADG than CO 
a 
Zip Feed Mills, Sioux Falls, South Dakota. 
b 
Cook's Probe, Cook Laboratory, Lusk, Wyoming. 
23 
(.87 vs 1.27 lb/hd/d) during this period possibly due to vaccin­
ation stress. Weight changes were not affected from the time 
PC calves were weaned to shipment, from initial weight to ship­
ment or from initial weight to stockyard exit weight for either 
ranch or treatment. There were no differences in transit shrink 
attributable to ranch or treatment groups (table 3). 
Preconditioned steers consumed more dry matter than CO 
steers during the initial 16 days in the feedlot (table 4). 
Steers fed the LE diet had higher ADG than those fed the HE diet 
(4.18 vs 3.56 lb/hd/d). This may be due to fill caused by 
differences in fiber content of the 2 diets more than differ­
ences in protein and fat deposition. Low energy steers tended to 
eat less feed and had better F/G than HE steers. Feeding an 
antibiotic had no effect on performance. 
During the initial 28d, PC steers gained better and con­
sumed more dry matter than CO steers (3.76 vs 3.32 lb/hd/d) and 
(13.75 vs 12.19 lb/hd/d) respectively (table 5). Steers fed the 
HE ration had a higher DM I than those fed the LE ration. 
Differences in ADG and F/G due to ration diminished at this 
point. 
The overall performance from initial to final weight is 
shown in table 6. Cont�ol steers were more efficient than PC 
steers. This may be accounted for by compensatory gain in CO 
calves. Steers fed the HE diet had higher ADG and DM I and lower 
F/G than steers fed the LE ration. Days on feed were reduced 
when the HE diet was fed (209d vs 252d). Figure 1 shows the 
difference in rate of gain and days on feed between the two 
rations fed. 
Steers were marketed through the Sioux Falls Stockyard with 
the understanding that individual animals would be identified on 
the graders sheet after slaughter. There were no differences in 
yield or quality grades attributable to slaughter date, treat­
ment or diet (table 7). 
Health scores are shown in table 8. Steers fed the HE 
ration had higher total points accumulated and higher number of 
head days of sickness than the LE steers. There was a treat­
ment x diet interaction where the PCHE calves had the highest 
point total and PCLE calves had the lowest total. Feeding an 
antibiotic had no effect on health scores in this study. 
These results suggest that preconditioning of feeder calves 
may be beneficial during the early phases of the feeding period. 
However, by the end of the trial, the control cattle achieved 
similar rates of gain and feed efficiencies. The effectiveness 
of the "Green Tag" program will likely vary every calf crop due 
24 
to variation in range conditions, vaccination and weaning times, 
length of time in the marketing channel and cost of labor and 
feed. These results are from the first year of a two year 
study. Data from the entire experiment should help ranchers 
place an economic value on preconditioning. 
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O' 
Ration 
P.r��.Q!H!i!.!.Q!!.!ng 
{before shipment) 
R�£�.!.Y!!!g 
(1-28 days) 
High energy 
Low energy 
!!!!:�!:!!!�Qi!!!:� 
(29-111 days) 
High energy 
Low energy 
Ei!!i�h!!!g R!!!:iQ!! 
Alfalfa 
brome 
--
40.00 
10.00 
25.00 
--
(remainder of trial) 
High energy 
(112-131 days) 10.00 
(132-174 days) 9.96 
(175 to end of 
trial) 10.00 
Low energy c 
(112-167 days) --
(167-230 days) --
a 
Corn 
--
53.00 
-
-
69.47 
--
85.30 
85.37 
83.80 
47.75 
65.27 
Percent dry matter basis. 
b 
Table 1. Composition of Dietsa 
Molasses 
--
--
--
3.00 
--
3.00 
2.98 
4.50 
--
3.50 
Corn 
silage 
--
--
76.89 
--
88.90 
--
--
--
47.75 
26.73 
Protein 
Mineral b Crude 
supplement protein 
-- 14.43 
7.00 ·13.10 
13.11 13.10 
2.53 11. 42 
11. 10 12.63 
1. 70 10.48 
1. 70 10.85 
1. 70 10.52 
4.50 10.45 
4.50 10.64 
NEm 
Meal/lb 
.61 
.78 
.70 
.85 
.72 
.94 
.97 
.96 
.85 
.90 
NEg 
Meal/lb 
.34 
.44 
.41 
.57 
.44 
.61 
.66 
.65 
.55 
.60 
Supplements contain an appropriate amount of soybean meal, trace mineralized salt, 
dicalcium phosphate, potassium, chloride and limestone. 
c 
On day 231, all remaining cattle were placed on the High Energy finishing ration to 
the end of the trial. 
Table 2. Effect of Preconditioning and Ranch on 
Preshipment Weight Change 
----
----
----
----
----
----
----
----
----
----
----
--
----
----
---
----
---
Period ADG, lb/hd/day 
Initial 14 days 
PC weaning to shipment 
Initial weight to shipment 
Initial weight to stockyard 
exit weight 
Period ADG, lb/hd/day 
Initial 14 days 
PC weaning to shipment 
Initial weight to shipment 
Initial weight to stockyard 
exit weight 
a, b 
1r.�H!.!:m�!!.!: 
Preconditioned 
1 
. 99a, b 
2.41 
1. 88 
.94 
.878 
2.17 
1. 74 
. 94 
2 
1.538 
1.55 
1. 55 
.95 
3 
.66b 
1. 37 
1.16 
.36 
Control 
l.27b 
1. 39 
1. 35 
.63 
4 
l.04a,
b 
1. 82 
1.58 
.86 
Means in the same row with different superscripts differ 
(P<.01). 
Table 3. Effect of Preconditioning and 
Ranch on Transit Shrink 
Ir��!!!!�!!.!: 
Shrink, % 8 Preconditioned Control 
Ranch to stockyard 
After overnight rest 
Ranch to feedlot 
Shrink, % a 
Ranch to stockyard 
After overni�ht rest 
Ranch to feedlot 
a 
1 
7.24 
8.02 
10.79 
7.14 
6.69 
9.13 
2 
6.57 
5. 60 
7.74 
E�!!£h 
3 
7.75 
7.02 
9.45 
1 
- (destination weight+ origin weight) * 100. 
27 
5.93 
6.24 
8.76 
4 
4.58 
5.24 
7.80 
Item 
ADG, lb 
DMI, lb 
F/G 
Item 
ADG, lb 
DMI, lb 
F/G 
a,b 
Table 4. Initial 16 Day Feedlot Performance 
Preconditioned 
4.05 
13. 40 a 
3.31 
Control 
3.70 b 11.59 
3.14 
�r�£2!H!i1i2!!�Q 
High Low 
Energy Energy 
3.72 
13.31 
3.58 
4.40 
13.49 
3.07 
High 
Energy 
3.56c 
12.63 
3. 528 
High 
Energy 
3.41 
11. 92 
3.50 
Low 
Energy 
4 .18d 
12. 36
b 2.96 
Low 
Energy 
3.96 
11. 26 
2.84 
Means in the same row with different superscripts differ 
(P<.01). 
c,d 
Means in the same row with different superscripts differ 
(P<.05). 
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Item 
ADG, lb 
DMI, lb 
FIG 
Item 
ADG, lb 
DMI, lb 
F/G 
a, b 
Table 5. Cumulative 28 Day Feedlot Performance 
Preconditioned 
3. 76 a 
13. 75 a 
3.66 
Control 
b 3.32b 12.19 
3.67 
'.!'.!:��tm�rnt 
f !:�£Q!!Qi1i2!!�Q 
High Low 
Energy Energy 
3.87 
14.28 
3.69 
3.74 
13.20 
3.53 
High 
Energy 
3.59 
13.60 a 
3.79 
* !H.�1 
High 
Energy 
3.28 
12.91 
3.94 
Low 
Energy 
3.56 
12. 32b 
3.46 
Low 
Energy 
3.37 
11.46 
3.41 
Means in the same row with different superscripts differ 
(P<.01). 
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110 
100 
90 
Weight 80 
gain 
(lb) 
70 
60 
50 
Figure 1. Effect of Interim Weight Gain Within Diet 
Low Energy 
PC 
co - - ·- - -
28 55 84 112 140 168 196 224 252 
Days on feed 
30 
Table 6. Cumulative Feedlot Performance 
------
--
------
- -----
------
------
------
- - - ---
----- -
- - ----
------
--
Item 
ADG, lb 
DMI, lb 
F/G 
Days on Feed 
Item 
Preconditioned Control 
3.10 
18.85 
6. 08a 
231.75 
3.15 
18.61 
5. 91b 
230.08 
.'.!r�!!.t!!!�n.t 
f r�-9.Qn.Q.!.t.! 2n�.Q 
High Low 
Energy Energy 
High 
Energy 
3. 28'1 
19.12c 
5.8� 
209. 3� 
Low 
Energy 
b 2. 97d 
18. 35b 6.1� 
252.50 
.! l:U�.t 
92n.tr2.! 
High 
Energy 
Low 
Energy 
-
----------
-----------
----------
-----------
-------- ---
------- ----
ADG, lb 
DMI, lb 
F/G 
Days on Feed 
a,b 
3.23 
19.14 
5.93 
211. 00 
2.95 
18.57 
6.29 
252.50 
3.30 
19.10 
5.79 
207.67 
3.00 
18.15 
6.05 
252.50 
Means in the same row with different superscripts differ 
(P<.01). 
c,d 
Means in the same row with different superscripts differ 
(P<.05). 
Table 7. Carcass Weights and Grades 
Avg 
Carcass g��1!1Y Qr�Q� 
No. hd wt Prime Choice Good 1 
Total 187 726 3 156 28 2 78 
Treatment 
PC 91 732 2 74 15 l 40 
co 96 728 1 82 13 l 38 
Diet 
HE 92 709 0 73 19 1 34 
LE 95 730 3 83 9 l 44 
Trt*Diet 
PC-HE 44 713 0 34 10 l 17 
PC-LE 47 732 2 40 5 0 23 
CO-HE 48 707 0 39 9 0 17 
CO-LE 48 727 l 43 4 1 21 
4 
98 9 
45 5 
53 4 
50 7 
48 2 
22 4 
23 l 
28 3 
25 1 
------------- - - ------------------------------------------------
-
3 1  
Table 8. Initial 28 Day Feedlot Health Scores 
Item 
Total points 
No. hd day of sickness 
Item 
Total points 
No. hd day of sickness 
a,b 
Preconditioned Control 
346 
9 
318 
2 
Ir��.!:m�n.!: 
f.r��.Q!HU!.!.Qn�.Q 
High Low 
Energy Energy 
224 
9 
122 
0 
' !H�1 
High 
Energy 
Low 
Energy 
* !1.i�.!:c 
Q.Qn.!:.t.QJ: 
High Low 
Energy Energy 
170 
0 
148 
2 
Means in the same row with different superscripts differ 
(P<.01). 
c 
Treatment x Diet interaction (P<.05). 
32 
